Conditions
The wet-milling corn starch industry supplies 80% of the starch demand in Japan, approxi mately 2.4 million tons a year.
It produces 252,000 tons of fiber fraction as a coproduct. The main component of the fiber fraction is arabinoxylan, a hemicellulose. Pretreatment of corn fiber. Corn fiber was treated with a-amylase to remove starch prior to hydrolysis. Corn fiber (400 g) was suspended in 2 L of 0.08 M phosphate buffer, pH 6 .0, homogenized for 1 min at 20,000 rpm and heated for 15 min at 90t.
Commercial a-amylase (1 .2 mL, termamyl 120 L, Novo Nordisk,120 KNU/ g, 1.2 g/mL) was added to the suspension and starch was digested for 1 h. The resulting sugars were washed out with excess distilled water on a 22 dam mesh screen , and the de starched corn fiber (DSCF) was dried at 60t for 2 days. The hydrolyzates were cooled in running water for 10 min and neutralized with sodium hydroxide for hydrochloric acid, barium hydroxide for sulfu ric acid, and calcium chloride for oxalic acid to precipitate sulfate and oxalate, respectively. The neutral suspension was made up to 25 mL with distilled water and centrifuged (3000 x g , 10 min) .
Estimation of cellulose and the sugar composi tion of corn fiber. Cellulose and the sugars in the DSCF were estimated by the methods of Englyst et al.12) with minor modifications . DSCF (600 mg, dry basis) was treated with 2 mL of 24 N sulfuric acid for 1 h at 35t , diluted 12-fold with distilled water and hydrolyzed at 100°C for 1 h. The hydrolyzate was neutralized with barium chloride (5.9 g) and 2 N sodium hydroxide (24 mL), made up to 100 mL , and the reaction mixture was centrifuged at 3000 rpm for 10 min. The resulting D-glucose was determined by high-performance anion exchange chromatography (HPAEC) and cellulose was estimated by the amount of glucose assuming it originated only from cellulose.
The sugar composition of noncellulose com ponents was analyzed after mild acid hy drolysis.12) DSCF (600 mg, db) was hydrolyzed with 20 mL of 2 N sulfuric acid at 100 t for 2 h, neutralized with barium chloride (4.9 g) and 2 N sodium hydroxide (20 mL), increased to 100 mL with distilled water, and centrifuged at 3000 rpm for 10 min. Soluble sugars were determined by HPAEC or high-performance liquid chromatogranhv (HPLC) HPAEC analysis. HPAEC was performed by a DX 500 chromatography system (Dionex) equipped with an autosampler AS-3500 and a Peak Net System installed in SWH J2 (Dell) as the controller and calculator of peak areas . The working and reference electrodes were gold and silver-silver chloride, respectively. The pulse potentials and durations at a range of 10 ,u C were as follows: E1 = 0.05 (t1 = 400) ; E2=0.75 (t2=200); and E3=-0.15 V (t3=400 ms). Columns of CarboPac PAl Gard (4 x 50 mm, Dionex) and CarboPac PA1 (4 x 250 mm , Dionex) were connected in series.
Eluents A , B, and C were distilled water, 100 mM sodium hydroxide, and 100 mM sodium hydroxide containing 1 M sodium acetate, respectively . The baselines of chromatograms were kept stable by using a post-column system with the addition of 300 mM sodium hydroxide to an Anion Micromembrane Suppressor (AMMS-II). Each eluent was prepared with 18 MCi cm deionized and distilled water and filtered through a 0.2 ~cm membrane filter. Runs were carried out at ambient conditions with a flow rate of 1.0 mL/min by the gradient program summarized in Table 1 . HPLC analysis.
HPLC was carried out by an HPLC system with a Chromatocorder 21 (SIC) using an Ionpak S-801 column (8 x 500 mm , Shodex) connected to an Ionpak S-800P (8 x 50 mm, Shodex) maintained at 80t. Eluent water was flowed at a rate of 1.5 mL/min, and monitored by a differential refractometer (RI, Jusco RID 300).
Size-exclusion chromatography (SEC). The hydrolyzates of DSCF with oxalic acid (0 .1 N, 0.2 N, and 0.4 N) were subjected to SEC using Bio-Gel P-2 (30 x 290 mm) to separate the oligo saccharides from monosaccharides. The hy drolyzed specimen (5 mL) filtered through a 0.44 jum membrane filter was applied on Bio-gel P-2. The eluent water was flowed at a rate of 40 mL/h at ambient temperature, and 4 mL fractions were collected. a Originated from cellulose (hydrolysis by strong acid , see text). 6Includes protein, ferulic acid, and diferulic acid, and these were not determined in this study. The value corrected for others (assumed as 10%). the yields of D-xylose were increased linearly with increases in acid concentration; however , the rate of L-arabinose production slowed when it reached 10-13% of DSCF, indicating the limit as shown in Figs. 1, 2 and 3 . It is obvious that the production of L-arabinose is much faster than that of D-xylose, and oxalic acid appears to be the choice acid for preferential production of L-arabinose.
To examine the detail conditions for the preferential liberation of L-arabinose, the hydrolyses were carried out using low concentra tions (0.05-0.2 N) of oxalic acid and for prolonged periods (0.5-6.0 h). The yields of L arabinose and other soluble products are listed in Table 3 . Besides L-arabinose , small amounts of xylobiose were liberated with 0 .1 and 0.2 N oxalic acid for more than 2 h, and the yield continuously increased throughout the period . The yield of L-arabinose also increased by prolonged hydrolysis with 0 .05-0.20 N oxalic acid, but 13% was the maximum . The yields of soluble components by hydrolysis with 0 .08-0.12 N sulfuric for 0.5-6.0 h are summarized in Table 4 . The yields of L-arabinose and other soluble products, but not xylobiose and cello oligosaccharides, were similar to those with oxalic acid, but the concentration of sulfuric acid was lower than that of oxalic acid to attain similar levels of hydrolysis to oxalic acid because of the strong acid. Almost undetectable amounts of xylobiose and cellooligosaccharides were found in the case of sulfuric acid (Tah1P 4.) aDSCF (dry weight) as 100% . bCellobiose, cellotriose, cellotetraose, cellopentase, cellohexaose. The peaks were detected at shorter periods than those of cellohexaose, calculated as xylose. aDSCF (dry weight) as 100% . bCellobiose, cellotriose, cellotetraose, cellopentase, cellohexaose. The peaks were detected at shorter periods than those of cellohexaose, calculated as xylose. Circle, carbohydrate; square, DP.
chromatograms are not shown). These results suggest that the oligosaccharides and monosaccharides were the major components of the soluble products in 0.1 and 0.4 N hydrolyzate , respectively. These two fractions, L and S , and fraction M (the valley of the L and S fractions) were separately collected, and the amounts and DP of these fractions were analyzed ( Table 5) . 
DISCUSSION
We investigated the possibility of the produc tion of L-arabinose from a low or almost no-value material of the corn-fiber fraction produced by the wet-milling corn starch processing industry through a simple process of acid hydrolysis. It is well known that the L-arabino franosyl linkages in arabinoxylan found in corn, wheat, and other cereal brans are easily hydrolyzed with acid. Enzymic hydrolysis by arabinofuranosidasesl8 -23) [EC 3.2.1 .55] together with some other hemicellulases may be used for the production of L-arabinose, and this is left for future studies.
The nonstarch fiber fraction includes 10-13 protein, 20-22% cellulose, 3-4% uronic acids, Circle, oxalic acid; square, sulfuric acid; triangle , hy drochloric acid 
